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Abstract
Researches on Eco-Design which includes all these attempts have had two approaches in the aspects of production and 
consumption; Development of Eco-friendly products which focus on the production-aspect; and Research on design for cognitive 
change and sustainable behavior which focus on consumption-aspect. Although several attempts have been made in both sides, 
limitations and problems of current approach still remain. A previous research, conducted by the author, the term ‘Pro-
environmental Design Intervention’ was adopted and suggested the refined concept and range. And then, from the literature 
reviews and case studies, we emphasized the importance of 'Emotional Design Intervention' focused on 'pleasure' and suggested
the framework in order to help designers understand how to apply the emotional design intervention strategies. Based on the prior 
research, this study aimed to suggest a framework of emotional intervention strategy focused on socio-pleasure according to a 
degree of difficulty and convenience. Prior to develop a framework, we investigated the types of socio-pleasure and each case
study through literature review and then, classified into four types with a hierarchy: (1) communication & collaboration, (2) 
competition, (3) recognition, (4) social reward & commendation. We could confirm the effectiveness of the recognition, social
reward and commendation through several cases - ALS Ice Bucket Challenge, eco bag and green credit card (in Korea) -. This 
paper demonstrates the opportunity for removing the barriers and improving effectiveness of pro-environmental behavior change 
and further in the aspects of socio-pleasure. In future research, empirical studies should be conducted to verify its effectiveness 
with user surveys and experiments how each socio-pleasure strategy to both low-cost and high-cost behaviors.
© 2015 The Authors. Published by Elsevier B.V.
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1. Design for pro-environmental behavior change
1.1. Pro-environmental design interventions
There have been many attempts to resolve the environmental problems which are considered as the biggest
challenges to both current and future generation. Researches on Eco-friendly Design which includes all these 
attempts have had two approaches in the aspects of production and consumption. Although several attempts have 
been made in both sides, limitations and problems of current approach still remain. A prior research, conducted by 
the author, analyzed the trends of eco-friendly design, figured out the limitations in current conditions and suggested 
the effective strategy and design framework to solve the limitations. For many products and services, the use phase 
contributes much as each other phase to the total environmental impact. Designers have been tried to reduce the 
impact from use phase, e.g. design for pro-environmental behaviors, sustainable interaction and value-added Design.
In the primary research, Lee & Jung [1] adopted the term 'pro-environmental design intervention' as a refined 
concept to suggest the extended role and possibility on the design for pro-environmental behavior changes.
According to the literature review, we refined the term ‘pro-environmental design intervention’ is a strategy aiming 
at promoting user pro-environmental behavior change through intended product and service applying user centered 
design, and furthermore affect user’s attitude and value. There are several approaches depending on different kinds 
of user behaviors, exhibits different characteristic; to design and develop products in convenient or inconvenient 
ways to affect directly user behavior (e.g. auto-blockade product related to energy, water use); to offer an
informational intervention such as specific knowledge, feedback in use and consequence phases. But based on the 
previous study, we confirmed that emotional engagement is necessary factor for behavior change and furthermore
user’s attitude, value. Therefore we emphasized ‘emotional design intervention’ and considered 'pleasure' a strategic 
point, not ‘guilt’ which is usually applied to the existing strategy in the emotional aspects.
1.2. Effectiveness and possibility of emotional interventions focused on pleasure
The primary study emphasized the importance of 'emotional design intervention' and considers 'pleasure' a 
strategic point, not ěguiltĜ through the literature review and case studies [2]. The types of ‘pleasure’ emotion and 
related theories, e.g. Maslow's hierarchy of needs, were investigated as prior researches. Jordan et al. [3]
demonstrated the issue of pleasure with products and proposed a framework for approaching the issue. There were 
the four conceptually distinct types of pleasure - physio, socio, psyco and ideo -. Of these, 'socio-pleasure' is the 
enjoyment derived from the company of others e.g. having a conversation or being part of a crowd at a public event. 
Desmet [4] introduced five distinct classes of product-evoked emotions-instrumental, aesthetic, social, surprise, and 
interest emotions. To explain the social emotion, because we cannot separate our view on products from our 
judgments of the people we associate them with, we apply our social standards and norms and appraise products. 
As seen in Fig. 1, a framework of emotional intervention strategy consist of three types of 'pleasure' were 
suggested: (1) physio-pleasure, (2) socio-pleasure and (3) ideo-pleasure. There is a hierarchy to apply phase in 
according to difficulty and effectiveness. 
2. Socio-pleasure on pro-environmental behavior change
2.2. Limitations of the existing strategy
Meanwhile, the research and policy have mainly proceeded and carried out the strategy associated with the pro-
environmental consumption in three aspects: (1) informational strategy (e.g. knowledge, feedback, etc.), (2) 
monetary incentive, (3) product and system improvement (e.g. automatic power-saving electronics, water 
conservation faucets, etc.). But several researches also show that these efforts have had little or no effect upon 
behavior changes. In the case of informational strategy, most of these are designed and applied to foster behavior 
change through offering knowledge about detailed performances and feedback on results and effects. Workshop,
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Fig. 1. A framework of ‘pleasure’ intervention strategy [1].
mass media campaign, education are widely used to encourage pro-environmental behavior but several researchers 
found that information strategy resulted in higher knowledge levels, but not in behavioral changes[5]. Furthermore, 
comparative feedback results (i.e. feedback about the performance of others) also are not as clear-cut in some cases
[6]. Second, monetary incentive is also prevalent strategy and demonstrated that incentive is effective only in short 
period, not long period. There is a debate about the ‘hidden costs of reward’, which demonstrates situations in which 
incentives actually undermine people’s intrinsic motivation [7].
Third, in the case of product and system improvement such as automatic system, they rarely allow users to decide 
to act in a sustainable way for themselves. Because improved products and automatic systems constrict behavior by 
restricting control of user and interactions between user and systems. For example, Faucet efficiency improvements 
are mandated by the Federal Energy Policy Act of 1993 in U.S. to be equipped with automatic water conservation 
system (e.g. water-conserving toilets, showerheads, and faucets). At the result of the experiment, people use less 
water only at their home but not out of the house such as public bathroom [8]. On the other hand, financial 
incentives will be effective only when people in fact take prices into consideration when making choices and 
educational campaigns may especially be advisable when people are unaware of energy use and environmental 
problems associated with their behavior [6].
As already noted, sometimes pro-environmental behaviors are not affected by environmental factors - attitude, 
concern, impact -. Some researchers also indicated the limitations of existing strategies and demonstrated the 
intrinsic cause not considering emotional aspects ; specially people can easily affected stereotype, emotional 
response. The existing major strategies have limitations in the aspect of underestimation for social factors on 
environment behaviors. Especially, social desirability such as conformity toward social norm is better predictor for 
environmental responsible behaviors in collective society, in Korea [5]. 
2.3. Effects of socio-pleasure on behavior changes
To confirm the specific types and their effects on socio-pleasure, we conducted case study through literature 
review. There have been several researches in many domains of daily life, including healthcare, education and 
training, donation and volunteer work and pro-environmental behaviors [9], [10], [11] . 
As a research related to socio-pleasure on behavior change, the approach has proceed in several fields of study 
referring as persuasion computing or persuasive technology, value-added design, Eco-affective design [8], [12]. 
Recently, persuasion computing is one technique that uses CMC(computer-mediated communication) as a medium 
for shaping individual behavior in HCI. As a part of related works, 'social persuasion' has been carried to change 
people's beliefs, attitudes and behaviors [13], [14]. The theoretical basis of social persuasion is derived from the 
theory of social conformity and is based on the proposition that opinions of others and that many behaviors result 
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from hear of disapproval from peers. Conformity can be defined as a personal behavioral change due to group 
influence, which increases the congruence between the individual and the group [13].
Many researchers have examined how persuasive technology in our daily life can motivate behavioral change. 
FishÿnÿSteps [15] is an interactive computer game that encourages physical activity. This game is based on a 
metaphor in which the act of growing a virtual fish in a tank symbolizes the act of exercising the body by walking. 
That is, the more players walk, the bigger their virtual fishes grow. By showing fishes from different players in the 
same virtual fish tank, this game adds the elements of social competition among players. Houston [16] is a mobile 
phone application that encourages physical activity by sharing step counts and supportive comments among friends. 
Sharing step counts and supportive comments provides a social influence to persuade users to increase their daily 
step counts. Chick Clique [16] is a preventive health application on a mobile phone, motivates teenage girls to 
exercise by exploiting their social desire to stay connected with their peers. The Playful Tray [15] monitors the 
eating actions of a child through a mobile weight-sensing tray. The eating actions are connected to mobile phone 
game that is designed to encourage positive eating behaviors by integrating digital play with eating.
Chiu, M. C. et al. [13] insisted that social power is necessary to modify daily behaviors. To verify, they designed 
and evaluated mobile persuasion system, called Playful Bottle system, makes use of a mobile phone attached to an 
everyday drinking mug and motivates office workers to drink healthy quantities of water. A camera and 
accelerometer sensors in the phone are used to detect the amount and regularity of water. Additionally, the phone 
includes hydration games in which natural drinking actions are used as game input. Two hydration games are 
developed: a single-user TreeGame with automated computer reminders and a multi-user ForestGame with 
computer-mediated social reminders from members of the group playing the game. The result suggested that adding 
social reminders to the hydration game is more effective than system reminders alone.
Similar cases can be found on previous studies for pro-environment behaviors. Social commendation was often 
found to be especially effective in reducing energy consumption [17], [18]. The result of the experiment showed that 
feedback accompanied by smiling or frowning faces (i.e. social commendation or punishment) was more effective in
reducing electricity consumption [19].
Waterbot [8] is a device installed at a bathroom sink to track the amount of water used in each wash. By 
displaying current water usage compared to other households, the system encourages behaviors more effectively. 
BinCam is an effective social persuasive system to motivate reflection and behavioral change in the food waste and 
recycling habits of young adults [20].
To further engage the user to act more environmentally, ‘social validation’ was used as a factor in the product 
concept to trigger commitment. A personal commitment is inflicted towards the social surroundings e.g. family, 
friends and neighbours [18]. Lidman, K. et al. [21] suggested competition strategy to motivate sustainable behavior 
change. One example of how Volkswagen applied the strategy is a ‘bottle bank arcade machine’. The machine has 
several holes for inserting bottles and above each hole there was a lamp. The bottle bank arcade machine kept the 
high score on display, so people returning bottles could compete with the current high score.
Fig. 2. The low-cost hypothesis [7].
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3. Correlates of pro-environmental behaviors and cost
As reviewed by Diekmann [7], there are often more and less compelling barriers hindering and preventing pro-
environmental behaviors. Most people tend to act in situations not involving substantial 'costs'. Such costs could be 
financial expenditures, time, discomfort and so on. In adverse, people also tend to act in convenient situations. 
Therefore, several researchers classified pro-environmental behaviors into two types : low-cost behavior and high-
cost behavior depending on the degree of costs and convenience. For an empirical test of the correlates of pro-
environmental behaviors and cost, they assumed that environmental activities in shopping and recycling on average 
are connected with lower ‘costs’ than activities in energy and transportation use. To take one’s bag for shopping or 
to refuse beverages in cans, usually does not require much effort, see Fig. 2.
Above results show that more specific and detailed strategies related to kinds of obstacle and difficulty, are 
necessary in establishing the pro-environmental design intervention strategy. According to the prior researches 
verifying the effects of socio-pleasure, this study aims to suggest an emotional intervention strategy framework 
focused on socio-pleasure.
4. Suggestion for emotional intervention strategies focused on socio-pleasure
4.1. A framework of emotional intervention strategy focused on socio-pleasure
As already noted, an obstacle diagnosis is necessary in examining which behaviors and which behavioral 
determinants should be targeted by the strategies. The problem diagnosis is an important first step in designing and 
implementing strategies by identifying the degree of difficulty and convenience of behaviors. 
Through the literature review, we could classify the types of socio-pleasure into four specific categories: (1) 
communication & collaboration, (2) competition, (3) recognition, (4) social reward & commendation. Among these, 
(1) communication & collaboration, (2) competition were often applied to pro-environmental behavior changes, but 
(3) recognition, (4) social reward & commendation were rarely used. Based on the results of the previous study, we 
could confirm that (3) recognition, (4) social reward & commendation are effective on pro-social behaviors 
substantially. The lack of those strategies was assumed to hinder in promoting the pro-environmental consumption. 
Therefore, this study aims to classify the types of socio-pleasure and suggest a framework of emotional intervention 
strategy applying specific strategies on socio-pleasure; that is according to a degree of difficulty and convenience, 
see Fig. 3.
Fig. 3. A framework of emotional intervention strategy focused on socio-pleasure.
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Fig. 4. SNS ‘facebook’ Like Button [22].
Fig. 5. Public awareness and charitable donations to ALS in the world [23].
5. Case study
To understand (3) recognition, (4) social reward & commendation strategies and verify the suggested framework, 
we investigated and analyzed the successful cases in various domains: those should be affected by socio-pleasure –
recognition, social reward & commendation – to achieve the success. 
Most people desire social recognition (e.g. interest, conformity and commitment of peer group and others). 
Nowadays this can be found on the use of SNS. In a study of young SNS user, they use SNS to satisfy not only a 
personal desire but interpersonal communication: to seek the approval and support of other people [24]. The 
facebook ‘Like’ button is a powerful tool people can utilize to increase the other’s interest, see Fig. 4.
Recently the most effective and representative case may be ‘ALS Ice Bucket Challenge’- ALS, also known as 
Lou Gehrig's Disease –. In mid-2014, the Ice Bucket Challenge went viral on social media with celebrities, 
politicians and athletes (e.g. Bill Gates, Oprah Winfrey, Lionel Messi and so on) posting videos of themselves 
online and on TV participating in the event.
The campaign was significantly successful due to combination of competitiveness, social media narcissism. The 
challenge also benefits from a unique balance of mass interest and individual identification. On the other hand, a 
number of criticisms have arisen relating to the campaign, accusing it of being self-congratulatory, focusing 
primarily on fun rather than donating money to charity [25]. But prior to the challenge, public awareness of the 
disease ALS was relatively limited; After the Ice Bucket Challenge went viral on social media, public awareness and 
charitable donations to ALS charities soared, see Fig. 5.
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Fig. 6. The result of social data analysis on eco bag [26].
Fig. 7. The result of social data analysis on green credit card [26].
To understand social interest and recognition for pro-environmental behavior in Korea, we conducted an analysis 
of social data for the most popular eco-product, eco bag and the representative policy for sustainable consumption, 
green credit card. 
Eco bag is a reusable bag made from cloth or recycled plastic. Also known as, green bag though it can be just 
about any color. In fact, the eco bag’s popularity was only not affected its eco-friendly issue. As several celebrities 
brought the eco bag and went viral on the internet, the eco bag became an attractive fashion item; of course there 
was a positive recognition using eco-product. The result of social data analysis on eco bag shows fairly positive 
emotions (e.g. I like it, It’s pretty and good) and a number of people want to express themselves with eco bag on 
personal blogs and SNSs, see Fig. 6 [26].
The green credit card is Korean government’s representative policy for sustainable consumption. The Korean 
Ministry of Environment introduced a green credit card scheme in July 2011 to encourage consumers to adopt more 
sustainable lifestyle patterns by providing tangible economic rewards. Points are accumulated as rewards for saving 
on utility use (tap water, electricity and gas heating), using public transport or purchasing eco-friendly products. 
Accumulated points can be used like cash to purchase eco-products and services at a variety of places, such as 
hotels, restaurants and theatres [27]. The result of social data analysis on green credit card shows relatively negative 
emotions (e.g. It failed) and There are mainly government’s promotional images, see Fig. 7 [26].
6. Conclusion
This study aimed to suggest a framework of emotional intervention strategy focused on socio-pleasure according 
to a degree of difficulty and convenience. Prior to develop a framework, we investigated the types of socio-pleasure 
and each case study through literature review and then, classified into four types: there is a hierarchy. We could 
confirm the effectiveness of the recognition, social reward and commendation through several cases - ALS Ice 
Bucket Challenge, eco bag and green credit card (in Korea) -. This paper demonstrates the opportunity for removing 
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the barriers and improving effectiveness of pro-environmental behavior change and further in the aspects of socio-
pleasure. 
In future research, empirical studies should be conducted to verify its effectiveness with user surveys and 
experiments how each socio-pleasure strategy to both low-cost and high-cost behaviors - (1) communication & 
collaboration, (2) competition, (3) recognition, (4) social reward & commendation – to both of low-cost and high-
cost behaviors. 
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